Letters

I
join thousands of other biologists around the world in congratulating AIBS for playing such a fine leadership role in several ways: in addressing vital issues in its programs for recent annual meetings; in publishing relevant, interesting articles in the journal BioScience; and in promoting wide interest and involvement in the knotty problems of "biodiversity" and "biocomplexity" of organisms sharing planet Earth with human beings. But this letter, on behalf of protistologists and protozoologists everywhere, is to register dismay concerning the seemingly high disregard of the Protozoa, in particular, in discussions of the topics just mentioned. This became clear in the presentations of the distinguished speakers (with the notable exception of Lynn Margulis) at the last two AIBS annual meetings (2000 and 2001) (Alonso et al. 2001) .
While the undeniable importance of bacteria and viruses (and perhaps algae, although they are seldom explicitly named) has been acknowledged, and the numbers of species of these two identified groups of microorganisms are noted in the above-mentioned booklet on biodiversity, nowhere in the booklet's 31 pages are even the words "protozoa" or "protists" used. Thus I feel obligated to mention some salient facts and figures here in support of my allegation that the protists-protozoa, algae, and "lower" fungi-merit much greater attention than they are receiving. Populations of such "lower" organisms exceed by several orders of magnitude those of multicellular organisms-all animals (vertebrates, invertebrates, insects), plants, and the "higher" fungiand they have an enormous effect on the quality of our very survival.
More than 213,000 species of protists (roughly 92,000 of which have often been classified as Protozoa), mostly with cosmopolitan distribution (Andersen 1992 , Vickerman 1992 , Finlay 2001 , have been described in the literature (Corliss 2000a ). If we leave aside fossil forms and all the (algal) diatoms (numbering ca. 100,000), nearly a quarter of the Protozoa sensu stricto (including amoebae, zooflagellates, ciliates, and some large taxa of totally parasitic species) lead a symbiotic existence, living in or on other organisms and often exhibiting polymorphic life cycles involving dormant cysts or spores or vectors, as well as intermediate or reservoir hosts. Windsor (1998 Windsor ( , 2000 includes such relationships in his stimulating "biocartel" concept (see comments in Corliss 2000b), in which he treats hostsplus-symbionts as biological units of ecology and evolution (independent of, yet reminiscent of, the views of Margulis 1993 Margulis , 1998 . Zoonoses, diseases common to humans and other animals, fit in this overall category as well.
Ecologically, free-living protozoa are abundant in all kinds of aquatic habitats (planktonic and benthic, including extreme ranges in temperature, salinity, pH, pressure, and so on) and in soils (Foissner 1987 , Finlay et al. 2000 , and they are actively involved in essential food chains, in nutrient turnovers, in beneficial control of bacterial growth, and in use as bioindicators or biomonitors of pollution and as biocontrol agents. They serve as ideal experimental organisms in numerous biomedical and medical research projects and play direct roles in various other human enterprises: for example, in the petroleum (fossil forms), food, medicinal, agricultural, and aquacultural industries (Corliss 1994 (Corliss , 2000a . Those easily cultivated under known laboratory conditions are favorite eukaryotic microorganisms in modern molecular and genetic studies (Cavalier-Smith 1995) . Algae (Andersen 1998 , Norton et al. 1996 , although mostly omitted from direct consideration here, make many valuable contributions to life of all creatures as well. To mention but one (in addition to their obvious beneficial uses as food and in certain manufacturing processes and in production of medicines, fertilizers, and so on), the species capable of photosynthesis are responsible for providing 40% of global primary productivity, with the minute diatoms alone contributing nearly half that figure.
Parasitic protozoan species living in the cells, tissues, and organs of the digestive tract, blood stream, brain, and body cavities of innumerable species of both vertebrate and invertebrate hosts (and certain plants as well) produce maladies often decimating large populations of these so-called higher organisms (Marquardt et al. 2000 , Zimmer 2000 . Humans do not escape such scourges. In fact, four of the six "most wanted" organisms on the World Health Organization's "hit list," together causing millions of deaths annually, are the widespread malarial parasites (genus Plasmodium), the species of Trypanosoma that are agents of sub-Saharan African sleeping sickness and Chagas' disease (the latter mostly in South America), and the tropical Leishmania species responsible for debilitating visceral and disfiguring cutaneous infections. AIDS patients harbor opportunistic protistan parasites, the numbers of which are on the rise everywhere. The human economy, of course, suffers devastating losses in wildlife and farmed poultry, livestock, and crops because of protozoan diseases. Combating
Have the Protozoa Been Overlooked? coccidiosis in chickens and turkeys alone costs the United States hundreds of millions of dollars every year, not to mention similar fiscal losses in the finfish and shellfish industries from actions of other parasitic protists.
Thus, protozoa, 10 times more speciose than the prokaryotic bacteria and the viruses together, profoundly affect the welfare-both positively and negatively-of all life on our endangered planet. Giving increased attention to and conducting more research on the biodiversity and biocomplexity of these ubiquitous microorganisms, which are simultaneously both independent (uni)cells and complete eukaryotic organisms, would help immensely in our timely quest for a sustainable world. College Park, MD 20742 
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